


ANY a fine field of corn in the South Atlantic States is 
broken off by heavy winds during the later growing 
season. Examination will show that the stalks had been 
weakened by insects boring into them. The damage was 
done by a pale, dark-spotted caterpillar, the larger corn stalk- 
borer. 

Only corn is injured seriously by this insect; some of the 
larger grasses are food plants, and sugar cane sometimes is 
damaged slightly. 

This bulletin gives the life history of the insect, its feeding 
habits, and methods of combating it. There are two genera- 
tions in a season, so greater vigilance is necessary. 

The second generation passes the winter only in the corn 
roots, so if these are destroyed or plowed under deeply, the 
pest will be largely decreased. The injury is worst where corn 
follows corn, so rotation of crops will help to destroy the pest. 


Contribution from the Bureau of Entomology, 
, L. O. HOWARD, Chief. 


Washington, D. C. February, 1919. 
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BROKEN STALKS AND BORER WORK. 


) MANY southern cornfields a heavy wind late in the season, 

before the corn is matured, does great damage by breaking the 

plants off at the surface of the ground. Usually these broken stems 

have been weakened by the burrows of a larva or caterpillar (fig. 1) 

known as the larger corn stalk-borer. Its work is largely within the 
5 oa 













Fic. 1.—The larger corn stalk-borer: a, Summer form of larva; b, c, hibernating forms of larve; d, third 
thoracic segment from above; e, eighth abdominal segment from above; /, abdominal segment from 
above; g, same from side. a,b,c, Enlarged; d, e,f, still more enlarged. (Redrawn from Howard.) 











stem of the plant and is so concealed that, in most cases, unless 
weather conditions make it conspicuous, the presence of the insect 
passes unnoticed. 





1 Diatraea zeacolella Dyar. 









NotEe.—This publication supersedes Farmers’ Bulletin 634. 
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WHERE THE BORER IS FOUND. 


This insect is very similar to the borer’ of sugar cane occurring in 
the southern parts of Louisiana, Florida, and Texas, and in the 
Tropics, and for a long time was supposed to be the same. As it has 
proved to be distinct, it is probable that it is a native of the Atlanti: 
States from northern Florida to Maryland, where it is now found. 
Even in the southern part of this region, where cane is grown, the 
insect rarely attacks it, although the closely related sugar-cane borer 
feeds on corn and sugar cane indiscriminately. 

This corn borer is known to occur throughout the Atlantic States 
east of the Appalachians from Florida to Maryland and as far west as 
Alabama (fig. 2). What appears 
from its method of work to be the 
same insect has been reported 
from Arizona and New Mexico and 
north to Kansas. The exuct west- 
ern limits of its occurrence are 
unknown. 


EXTENT OF ITS DAMAGE, 


It has been reported most fre- 
quently sds injurious to corn in 
Georgia, South Carolina, North 
Carolina, and Virginia, but in 1898 
many cornfields in the southern 
and eastern part of Maryland prac- 

"tically were abandoned because of 
its attacks. In 1909, at Waynes- 
boro, Ga., cornfields were ‘‘at least 





Hid. 2.— Map showing present known distritu- one-third destroyed” by it and in 
* ge ee October of the same year one-half 
of the cornstalks at Diamond Springs, Va., were infested, often with 
several larve each. At Clemson College, S. C., in 1909 and 1910, a 
majority of the plants in most ficlds were infested and several cases 
were observed where hundreds of stalks were broken and ruined by 
windstorms when the corn was about mature. In most cases it is 
the earlier planted corn that suffers most severely from the work 
of the larve in the bud. 


NATURE OF THE DAMAGE. 


These caterpillars damage corn in two ways. First, in the early 
part of the season, while the plants are small, they work in the 
‘‘throat’’ of the young corn and, if the tender growing tip within the 


1 Diatraea saccharalis crambidoides Fabricius. 
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protecting leaves is once damaged, all chance that the plant will 
become a normal productive specimen is gone. In many sections 
this is commonly known as ‘‘budworm”’ injury, and while several 
other insects cause a similar mutilation of the leaf, a considerable 
proportion of the so-called ‘‘budworm” damage in many localities 
should be laid to this insect. Its work on the small plant appears 
later on the unfolded leaves as rows of small round or oval holes in 
straight lines across the leaves (fig. 3), very similar to those caused 
by the corn billbugs. 





Fia. 3.—Work of the larger corn stalk-borer showing damage to the leaves caused by the larv of the first 
generation. 


The more conspicuous and usually much the more. serious form of 
injury chargeable to this pest, however, occurs later in the season. 
The larvee, having left the leaves and descended to the lower part of 
the stalk, tunnel in the pith (figs. 4,5). If they are at all numerous, 
their burrows so weaken the stalk that any unusual strain will lay it 
low and destroy all chance of its maturing. While many larve may 
live and work in one plant, it must be remembered that any infesta- 
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tion, however light, will weaken in some degree the vitality of the 
plant and cause a corresponding loss in the quality and quantity of 
the harvest. 


































DESCRIPTIONS OF THE DIFFERENT FORMS OR STAGES OF THE INSECT. 


The four successive stages in the development of this insect are 
(1) the egg, (2) the larva, caterpillar, or borer, (3) the pupa, chrysalis, 
or resting stage, and (4) the 
adult or moth. 





THE EGG, 


The eggs (fig. 6) are flat 
and scalelike, almost circu- 
lar in outline, and are placed 
in rows or irregularly, over- 
lapping one another shingle 
fashion. From 2 to 25 eggs 
are laid in one place on the 
underside of a lower leaf, or 
occasionally on the upper 
side or onthestem. Creamy 
white when first laid, they 
change gradually to reddish 
brown and, in from 7 to 10 
days, a minute, bristly, red- 
dish caterpillar cuts a hole 
in the shell and crawls out 
through a narrow slit at one 
end. The eggs are about 
three one-hundredths of an 
inch (7.6 mm.) long and 
two-thirds as wide. After 
hatching, the white papery 
eggshells are soon washed 
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Fic. 4.—Work of the larva of the larger corn stalk-borer in ba 
cornstalk. Enlarged. off the leaves. 


THE LARVA. 


The larva of the first generation (fig. 1, a) when full grown is a 
robust, dirty-white caterpillar 1 inch in length, thickly covered with 
round or irregular dark spots, each of which bears a short, dark 
bristle. When the larva is small these markings almost touch one 
another, giving the whole insect a dark color and a hairy appearance. 
The head and the neck shield of all the stages are brownish yellow. 
The overwintering larva of the second generation (fig. 1, 6, c) grad- 
ually loses the darker markings of the body and after the last molt 
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remains unspotted and light yellow, except for the head and the 
neck shield, which retain the brownish yellow color of the earlier 


stages. 


THE PUPA. 


When first formed, the pupa (fig. 7) is light honey-yellow in color, 
soon changing to a rich mahogany brown. It is about seven-cighths 


of an inch in length 
and contorts itself 
violently when dis- 
turbed. Itliesin the 
cavity, usually with 
the head up. On 
emerging, the moth 
leaves the brownish 
shell of the pupal case 
partially withdrawn 
from the hole. 


THE ADULT OR MOTH. 


The female moth 
(fig. 8) varies from 
almost white to 
smoky yellow. The 
fore wings, which 
spread to about 1} 
inches, are darker 
than the hind wings, 
and bear faint mark- 
ings. When at rest 
the wings are held 
close to the body, 
forming an acute 
triangle. Egg-laying 
occurs, for the most 
pert, either at night 
or in the dusk of 
evening, the moths 


Fic. 5.—Work of the larve of second generation of the larger corn 
stalk-borerin old stalks. About naturalsize. 


flying rapidly from plant to plant. The male moth usually is some- 
what darker than the female and always smaller. The moths of both 
sexes occasionally appear at lights, but during the day they remain 
hidden in the “throat” of the corn plant, beneath the leaves or in 
some other sheltered place. 


HABITS OF THE LARVAE OR BORERS. 


Immediately upon leaving the egg in the spring each young larva 
of the first generation, spinning a silken thread behind it, goes down 
into the ‘‘throat”’ of the plant as far as the water or dew usually 
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standing there will allow, and begins to ieed on the leaves, going 
back and forth through the yet unfolded clusters, and soon riddles 
the. more tender leaves with aimless burrows. If the burrow reaches 
the tender terminal bud where the future joints are being formed, 
further growth at ¢hat point ceases, and the plant becomes stunted 
and misshapen, with no tassel. As the plant continues to mature, 
the larva ‘‘grows out,” as the farmers say. Probably it is not the 
larva itself that ‘‘grows out” but the evidence of its work. The 
caterpillar soon forsakes the more leafy portion of the plant and 
attacks the stalk at or near the ground. Here a hole is cut through 
the outer wall of the stalk and the larva burrows upward for a short 
distance, after which 
it seems to run aim- 
lessly through the pith, 
often even leaving the 
stalk and reentering it 
at another point. 
Turning upward, the 
caterpillar, when fully 
grown, bores toward 
the outside and cuts a 
circular hole in the 
outer wall of the stalk. 
Then, after spinning a 
few loose threads across 
the opening to keep 
out undesirable vis- 
itors, itretreats a short 
distance, plugs the bur- 
row below with digested pith, and in the chamber thus formed slowly 
changes to the next stage, the resting stage or pupa (fig. 7). 

Seldom is the stalk damaged above the third joint from the ground 
although the larvee, when small, are found in the large midribs of the 
lower leaves and later in the season, when the food supply is restricted, 
even in succulent ‘‘nubbins” farther up. Sometimes they penetrate 
the underground part of the stalk in feeding and enter some of the 
larger brace-roots for a short distance. 

The larve of the second generation work in a similar manner, 
except that at the time they appear the tassel has been formed; 
hence the damage is now confined altogether to the lower stalk. 
Thus, instead of arranging to pass the pupal period in the stalk 
above ground, they penetrate to the root and there, as larve, pass 
the winter in a dormant state (see title page). 





Fic. 6.—Eggs of the larger corn stalk-borer. Highly magnified. 
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LIFE OF THE INSECT THROUGHOUT THE YEAR. 


During the winter this enemy of the corn plant is found as a robust 
creamy-white larva of the second generation in the lower part of the 
stalk, or, if the corn has been cut, in the 
stubble. Here the larva forms a small 
cavity below the surface of the ground, well 
protected from birds, predatory insects, 
and unfavorable weather conditions. From 
the time the corn is mature in the fall until 
about corn-planting time in the spring this 
caterpillar remains inactive. About the 
time the ground is being prepared for corn, 
from March 15 to April 30, depending on 
the locality, this larva changes into a red- 
dish-brown pupa or chrysalis. After ten 
or more days in this stage the adult insect 
emerges from the pupal case as a pale yel- 
lowish-brown moth (fig. 8) with wings 
which spread about 1} inches. The moths 
mate and the females begin to deposit eggs 
on the underside of the leaves. The larve 
hatching from these eggs form the first 
generation of the season. 

The eggs hatch in from 7 to 10 days, 





: - ; Fic. 7.—Pupa of first generation of 
and the larve begin their destructive work “‘{yo jareer corn stalle borer in in- 


in the upper leafy portion of the plant, — juredstalkofcorn. About natural 


size. 


later descending to the base of the stalk, 
where they attain full growth. This period, from egg to full-grown 
larva, requires from 20 to 30 days, depending largely on the weather 
conditions and the vigor 
of the plant. The larvae 
when full-grown pupate in 
the stalk, usually in the 
second or third joint from 
the ground, and in from 7 
to 10 days the adult moths 
of the first generation 
emerge. 

The eggs for the second 
gencration are laid in simi- 
lar positions on the lower 
leaves or on the stem, and 
the larve, after feeding for a short time on the leaves, go directly to 
work in the stalk, completing their larval growth in the pith of the 
lower stalk as did the larve of the first generation. No damage is 





Fic. 8.—Moth or parent of the larger corn stalk-borer. 
Twice natural size 
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done to the upper part of the plant by these larve of the second 
generation. By the time they are fullgrown, the corn is rapidly 
nearing maturity and, instead of pupating in the stalk, they work 
downward, penetrate to the extreme lower tip of the taproot below 
ground, and there form a small cavity in which to pass the winter. 
At this time the larve lose the darker markings of the earlier forms 
and, as overwintering larve, are creamy yellow in color. They are 
plump and active in the fall, but flabby and sluggish after fasting 
throughout the winter. The only way in which the insect passes 
the winter is in the form of this overwintering larva, found below 
the ground in the extreme lower tip of the corn roots. There is no 
evidence that there are ever more than two generations a year. 


S many as a dozen larve are sometimes found in one stalk, 

but seldom do more than two or three of these reach the 

pupa stage. In the winter there is usually only a single larva 

in a root, although occasionally two are found, always in separate 
cavities. 








OTHER PLANTS ON WHICH IT FEEDS. 


Besides corn this borer has been reported as feeding on sorghum, 
Johnson grass, guinea corn, grama grass, and rarely on sugar cane. 
The injury to plants other than corn is never severe but, in planning 
methods of control, these plants must be considered and an examina- 
tion made to determine whether or not they are harboring the pest. 


NATURAL CHECKS TO ITS INCREASE. 


The larger corn stalk-borer has very few natural enemies. A 
minute wasplike parasite ' has been found in a few instances living in 
and destroying the eggs. In one case 10 of these parasites were 
reared from 2 eggs. The brown, velvety larva of a beetle? has 
been found entering the burrows after the corn has been cut and 
devouring the larve. Termites * or white ants, locally known as wood 
lice, have been observed destroying the larve in the stubble in winter, 
although apparently only when the presence of the larvex interfered 
with their work. In a few cases bodies of the borers have been 
found in the stubble killed by a fungus, as yet undetermined, which 
envelops their bodies in a white mold. Fungi, however, are too 
dependent on weather conditions to be of any practical value in 
controlling the pest. 


1 Trichogramma pretiosa Riley. 
2 Chauliognathus pennsylvanicus De Geer. 
3 Leucotermes spp. 
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HOW TO PREVENT DAMAGE. 


Rotation is one of the best general preventives of injury from 
insects affecting field crops. Experience has shown that where corn 
has followed itself upon the same field for two or more years, the loss 
from the borer has been much greater than where an annual change 
has been practiced. This is especially noticeable where stalks or 
stubble from the previous year have been allowed to remain undis- 
turbed throughout the winter. Upon emerging in the spring, the 
moths, finding themselves surrounded by young corn, commence 
egg laying at once, and escape the dangers encountered in searching 
for another field of corn. A forced journey in search of young corn 
results in the destruction of many of the female moths by birds and 
other animal enemies and by weather conditions or 10 failure to find 
suitable food plants for the young larve. A few moths will always 
succeed in their quest, but the successful proportion will be greatly 
decreased by persistent crop rotation. 

Another remedy, probably the best for this insect, is the thorough 
destruction, some time before the emergence of the moths in the 
spring, of all the stalks and stubble remaining in the field from the 
previous crop. If all this trash can be disposed of at the proper time 
the moths left to attack the succeeding crop must be reduced greatly, 
if not altogether exterminated, for the caterpillar is the only form 
of the insect that passes the winter and the only known location is 
the tip of the corn taproot. Since it is possible, however, that a few 
may be able to survive the rigors of winter in the roots of the larger 
grasses mentioned above, care should be taken to treat these in the 
same way. 

The method employed to dispose of the stalks and stubble will 
depend largely on conditions in individual cases. If the stubble is 
cut low and the land is moderately heavy, a thorough deep plowing 
may suffice, for an inch or two of well settled soil is sufficient to 
prevent the escape of the moths. Bringing the stubble to the surface 
where it can dry and be exposed to all the variations of temperature 
during the winter will kill many of the contained larve, but this 
method depends too much on the state of the weather to be entirely 
effective. By far the most effective plan is to remove the stubble 
from the field with a rake and burn it. 


| NY method which will insure the complete destruction of 
the overwintering larve, especially if undertaken simulta- 
| neously by all the farmers of a locality, will decrease and 
| practically eliminate injury from this insect. 
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we A FINE field of corn in the South Atlantic 
States is broken down by heavy winds during 
the later growing season because the stalks had been 
weakened by insects boring into them. The damage 
is done by a pale, dark-spotted caterpillar, the larger 
corn stalk-borer. 

Only corn is injured seriously by this insect; some 
of the larger grasses are its food plants, and sugar- 
sane sometimes is damaged slightly. There are two 
generations in a season. As the second generation 
passes the winter in the corn roots, if the roots are 


destroyed or plowed out, the pest will be largely sub- 
dued. The injury is worst where corn follows corn, 
so rotation of crops will help to destroy the borer. 
This bulletin gives the life history of the borer, its 
feeding habits, and methods of combating it. 


Washington, D. C. Issued April, 1925; revised March, 1933 









THE LARGER CORN STALK-BORER! 


By Grorce G. AINSLIE,” Associate Entomologist, Division of Cereal and Forage 
Insects, Bureau of Entomology 







CONTENTS 













Page 

Descriptions of different forms or meicealiteoiy 
Pe Git OF MIOER...g. «025. nano nens< . 

Habits of the larvae, or borers___ ; 

Life of the insect throughout the year_- é 

How to prevent damage--_..........--_..---- i 


Page | 





Extent and nature of damage-. 2 
Descriptions of the different forms or stages... 
5 | er eee : 
TO ins s-satusinens titi Sooncuaeeue 
WM RG bios cote eke one anb ae 





Cot be ie oe 






Ownn~ 








N MANY southern cornfields a heavy wind late in the season, 
before the corn is matured, does great damage by breaking the 
plants off at the surface of the ground. Usually these broken stems 
have been weakened by the burrows of a larva or caterpillar (fig. 1) 
known as the larger corn stalk-borer. 
Its work is largely within the stem of 
the plant and is so concealed that, in 
most cases, unless the stalk breaks, ‘the 
presence of the insect is unnoticed. 
This insect is very similar to the 
sugarcane borer (Diatraea saccharalis 
Fab.) occurring in the southern parts 
of Louisiana, Florida, and Texas and 
in the tropics, and for a long time was 
supposed to be the same. It has proved 
to be distinct, and probably is a native 
of the Atlantic States, from Alabama 
and northern Florida to Maryland, 
where it isnow found. (Fig.2.) Even 
in the southern part of this region, _ 
where cane is grown, the insect rarely F'goRE, 1-—Tue larger corm stalk 
attacks it, although the sugarcane borer _ >, ¢, hibernating forms of larvae. 
feeds on corn and sugarcane indiscrimi- fray “Reerawe from How- 
nately. The corn stalk-borer has also 
been reported as feeding on sorghum, Johnson grass, guinea corn, 
and grama grass. The injury to plants other than corn is never 
severe, but when methods of control are being planned these plants 
should be examined to determine whether they are harboring the pest. 




























EXTENT AND NATURE OF DAMAGE 






The insect_ most frequently injures corn in Georgia, South Caro- 
lina, North Carolina, and Virginia, but occasionally | causes cornfields 
in the southern and eastern part of Maryland to be abandoned. Al- 










1 Diatraea crambidoides Grote ; order Lepidoptera, family Pyralidae, subfamily Crambinae. 
2 Died Dec. 19, 1930. This revision was made by W. J. Phillips. 
1 


159226°—33 









2 FARMERS’ BULLETIN 1025 


though it causes serious losses every year throughout many Southern 
States, farmers generally are so accustomed to it that they pay 
little attention unless fields are almost totally destroyed. 

The first brood of larvae, if abundant, may almost entirely destroy 
whole fields, killing many plants outright, and stunting others so 
badly that they produce no grain. The larvae of the second gener- 
ation frequently do as much ‘damage as those of the first generation. 
particularly in corn on poor soil. The larval tunnels in late corn 
so weaken the stalks that any ordinary rain or windstorm causes 
the plants to break over before they are mature and therefore pro- 
duce little or no grain. 

The damage done by the first generation is almost exclusively in 
the “throat ” of the plant until ‘the worms are about half grown, 
feeding principally in the unfolding leaves and causing the char- 

acteristic “ ragworm” or “bud- 
worm” injury. If they injure the 
tender growing tip within the pro- 
tecting leaves they destroy all 
chance that the plant will become 
normally productive. This feed- 
ing makes the characteristic irreg- 
ular holes, arranged somewhat 
definitely in rows (fig. 3) across 
the blades. While several other 
insects similarly mutilate the leaf, 
this insect is responsible for much 
of the so-called budworm damage 
in many localities. The larvae 
may feed on the unfolded blades, 
making holes irregular in shape 
and arrangement. Small larvae, 
especially if there are several in 
one plant, may tunnel the midribs 
of the leaves. 
After the larvae are about half 
Figure 2.—Map with shaded area show- grown they crawl down the stalk 
oe eet ain borer  vten of the and burrow into the lower joints, 
usually entering between the sec- 
ond and sixth joints above the ground. They tunnel up and down 
inside the stalk (fig. 4), doing injury that is seldom evident unless 
the infested stalks are broken by the wind. Entrance and emergence 
holes (fig. 5) are other evidences of this type of injury. 


DESCRIPTIONS OF THE DIFFERENT FORMS OR STAGES 


The four successive stages in the development of this insect are 
(1) the egg, (2) the larva, caterpillar, or borer, (3) the pupa, 
chrysalis, or resting stage, and (4) the adult, or moth. 


THE EGG 


The eggs are flat and scalelike, almost circular in outline, and 
placed in rows or irregularly, aa one another shingle 


fashion. From 2 to 25 are laid in one place on the underside of a 
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lower leaf, or occasionally on the upper side or on the stem. Creamy 
white when first laid, they change gradually to reddish brown. 


THE LARVA 


The larva of the first generation (fig. 1, 2), when full grown, is 
a robust, dirty-white caterpillar 1 inch long, thickly covered with 
round or irregular dark spots, each bearing a short, dark bristle. 
When the larva is small, these markings almost touch one another, 
giving the whole insect a dark, hairy appearance. The head and neck 


Ficure 3.—Work of the larger corn stalk-borer, showing damage to the 
leaves by larvae of the first generation 


shield of all stages are brownish yellow. The overwintering larva of 
the second generation (fig. 1, b, ¢) gradually loses the darker mark- 
ings and after the last molt remains unspotted and light yellow, 
except for the head and neck shield, which retain the brownish- 
yellow color. 

THE PUPA 


When first formed, the pupa (fig. 6) is light honey yellow in color, 
soon changing to rich mahogany brown. It is about seven-eighths 
inch long. 
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THE ADULT, OR MOTH 





The female moth (fig. 7) ranges in color from almost white to 
smoky yellow. The fore wings, ‘which spread to about 114 inches, 
are darker than the hind wings, and bear faint markings. When 
at rest the wings are held close to the body, forming an acute triangle. 
Egg - laying occurs, for 
the most part, either at 
night or in the dusk of 
evening. 












HABITS OF THE LARVAE, 
OR BORERS 







Immediately upon leav- 
ing the egg in the spring, 
each young larva of the 
first generation, spinning a 
silken thread behind it, 
goes down into the throat 
of the plant as far as the 
moisture usually standing 
there will allow, and be- 
gins to feed, riddling the 
yet-unfolded clusters. 

The larva soon leaves the 
more leafy portion of the 
plant and enters the stalk 
lower down, burrowing 
through the pith, W hen 
fully grown it cuts a circu- 
lar hole in the outer wall 
of the stalk, spins a few 
loose threads across the 
opening, retreats a_ short 
distance, plugs the burrow 
below with digested pith, 
and in the chamber thus 
formed slowly changes to 
the resting stage, or pupa. 
(Fig. 6.) 

The larvae of the second generation work in a similar manner, 
except that when they appear ‘the tassel has been formed and damage 
is confined to the lower stalk. 




























Figure 4.—Work of the larva of the larger corn 
stalk-borer in a cornstalk. Enlarged 










LIFE OF THE INSECT THROUGHOUT THE YEAR 







During the early winter the insect is a robust, creamy-white larva 
in the lower part ‘of the stalk, or, if the corn has been cut, in the 
stubble. Later in the season the larva penetrates to the root and 
spends the winter in a small cavity below the surface of the ground, 
well protected from birds, predatory insects, and unfavorable 
weather. From the time the corn is mature until about corn-planting 
time this caterpillar remains inactive. About the time the ground 
is being prepared for corn, from March 15 to April 30, depending 












THE LARGER CORN STALK-BORER 5 


on the locality, this larva changes into a reddish-brown pupa, or 
chrysalis. After 10 or more days in this stage the pale yellowish- 
brown moth emerges from the pupal case. The moths mate and the 
females begin to deposit eggs on the underside of the leaves. The 
larvae hatching from these eggs form the first brood of the season. 

The eggs hatch in from 7 to 10 days, and the larvae begin their 
destructive work. The period from egg to full-grown larva is from 
20 to 30 days, de- 
pending on weather 
and the vigor of the 
plant. The full 
grown larvae pu- 
pate in the stalk, 
usually in the sec- 
ond or third joint 
from the ground, 
and in from 7 to 10 
days the moths of 
the first generation 
emerge. 

The eggs for the 
second generation 
are laid as are those 
for the first genera- 
tion, but on the 
lower leaves or the 
stem of the corn, 
and the larvae, after 
feeding for a short 
time on the leaves, 
go directly to work 
in the stalk, com- 
pleting their larval 
growth in the pith 
of the lower stalk 
as did the larvae of 
the first generation. 

The larger corn 
stalk-borer passes 


the winter only in 


the form of the Ficure 5—Work of the larvae of the second generation 
iy . . of the larger corn stalk-borer in old stalks. About 
overwintering larva natural size 


in the cavity in the 
extreme lower tip of the corn root. There is no evidence of more 
than two generations a year. 

As many as 15 larvae are sometimes found in one stalk, but seldom 
do more than 2 or 3 of these reach the pupal stage. In the winter 
there is usually only a single larva in a root, although occasionally 
two are found, always in separate cavities. 


HOW TO PREVENT DAMAGE 


Rotation is one of the best general preventives of injury from 
insects affecting field crops. Where corn has followed corn upon 
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the same field for two or more years, the loss from the borer has been 
much greater than where an annual change has been made, especially 
if stalks or stubble from the previous crop have remained undisturbed 
throughout the winter. 

= ; : 

The most effective defense against the larger corn stalk-borer is 
thoroughly to destroy all old corn stubble left in the field from the 
previous crop before the moths emerge in the spring. Disposing 


Fictre 7.—Moth or adult of the larger corn stalk- 
borer. Twice natural size 


of such refuse at the proper time will 
practically eradicate the insect. A few 
borers may survive in the roots of the 
larger grasses, so these roots should also 
be destroyed. 

A simple and effective remedy in the 
more northern range of this insect is to 
plow the stubs out with a turning plow 
and then harrow the land once in order to 

Fiavez 6—Pupa of first gen- Temove the soil from the stubs and expose 
eration of the larger corn the larvae to the weather. Plowing too 

Stalk borer in njured tue deep covers the stubs with too much soil, 

and they can not be sufficiently uncovered 
by one harrowing. On the other hand, too shallow plowing which 
cuts off the stubs at or near the surface of the ground will not expose 
the larvae sufficiently. This operation should be completed not later 
than December 10, and the stubs should be allowed to remain exposed 
until about March 1. 

If corn is cut low and the land plowed deeply, so that the stubs 
are covered with about 2 inches of soil, the moths will be unable to 
emerge, and control should be very satisfactory. 

Any method that insures complete destruction of the overwinter- 
ing larvae, especially if undertaken simultaneously by all the farmers 
of a locality, will reduce the numbers of the insect and practically 
eliminate injury from it. 


U.S. GOVERNMENT PRINTING OFFICE: 1933 


For sale by the Superintendext of Documents, Washington, D. C. Price 5 cents 





a 


rt et el et en 


INDEX. 


Farmers’ 
3ulletin No 


AINSLIE, GEORGE G., bulletin on * The larger cor: 1025 


Alabama 
fur animals, laws for 1918 
game laws, 1918, and officials 
Alaska 
fur animals, laws for 1918... 
game laws, 1918, and officials 
Alberta 
fur animals, laws for 1918...... +, er 1022 
game laws, 1918, and officials 1010 38,5 
Alfalia 
growing 
advantages and limitations 
in date gardens, for green manure 
on corn farm, labor management. . .. eat : bes rts 
on corn-belt farms, bulletin by J. A. Drake, J. ©. Rundles, 
and Ralph D. Jennings 
harvesting with hogs, sheep, and ¢ attle, methods and profits. 
haymaking, methods and implements 
pasturing in corn belt é 
relation to cropping systems in the corn belt 
Anthracnose 
currant, description and treatment. 
gooseberry, desc ription and control . 
Ants, white, ene my of larger cornstalk borer. 
Aphis, currant, description and control . 
Apiary, arrangement 
after wintering bees in cellar. 
for winter...... eS Rent TE ue , : ; 
Apples. 
Raed 10014 4, 5, 
| l 


t, 
1001 27, 32-35 


1022 


1010 


1022 


1010 


1021 
1016 
1021 


102] 
1008 
1021 
1021 
1021 


1024 
1024 
1025 
L024 


1014 
1012 


growing for home use, planting season, distance, et 


8 
17 
9 


varieties, comments on. 
Apricots 

growing for home use, notes 

varieties, comments on 
Arizona 

fur animals, laws for 1918 Biel ge am eNNe a i Sden ROBE 6,3 

game laws, 1918, and officials........ 1010-9, 61, 70 
Arkansas 

fur animals, laws for 1918 ic Sree ee 6, 30 

game laws, 1918, and o als. 1010 9,45,61,70 
Atlantic States, corn injury 1 1025 { 
Automobile, hints on aie. 1013 3-16 


1001 ou 
LOOL 30, 32-39 


LOLS 


Bacillus bipolaris septicus, cause of hemorrhagic se — 
1018 


Bi acterins, use against he mmorrhagic se pticemia. 
“Barn itch,” occurrence in cattle, symptoms, and 1017 
Basin irrigation, date gardens — .. 1016 
Bear, protection laws, summary, L918. 1022 
Beaver, protection laws, summary, 1918. ....- ---- 1022 
Beef, production on corn-belt farm, value of sweet clover pas sture, ete. 1005 
Beekeeping— 
outdoor wintering. eae aa . LOZ 
war-time, importance for saving of sugar. 1012 
wintering bees in cellars, bulletin by E 
8S. Demuth 


1655—20——2 


1014 





FARMERS’ BULLETINS NOS. 1001-1025, 


Farmers’ 


Page. 


17-18 


19-20 
18-19 


1014 6-7, 19-20 


Bees— Bulletin No. 
MOMLANe  WHEVENIAON. 5c 2.25 62 Seecleccce-.. Ria a tk ara tea 1014 
feeding— 

I UMMENE WOME RNE 0525. ccocbce oc caw s i Ses eeeeees 1014 

a ea 1012 

MANE Se i ea cies te lonswis eae Ca ee She 
moving into cellar and out, directions....................---- 10] i] 
packing for outdoor wintering, details and schedule...........- 1012 
pasture on sweet clover and alsike...........-- seo¥ te aeemere 1005 
protection in spring after celler wintering......... fists Steins S Rieikiors 1014 
Reais MMR SEMA TANY OUD 3. si oiccnc = on an <n eae weve ueee's 1014 
wintering: 

in cellar, climatic considerations......................-..- 1014 

in cellars, bulletin by E. Ff. Phillipsand George S. Demuth. 1014 

outdoors, preparation, bulletin by E. F. Phillips and 1012 

George 8S. Demuth. 

3illbugs 
control in cereal and forage crops... .. . ..........-000-0ece0e 1003 
destructive to cereal and forage crops, control, bulletin by 

chy a ae es eee een eee 1003 
RN re ee Sate oie ina wa ic cle oe Sede Sakae eicowaba 1003 
injury to cereal and forage crops, economic importance........ 1003 
species injurious to crops, description, life history and control, 

LES) NSS eg CCE | i 1003 

Birds— 

SIRNA ia TREMIR ORPIVE 55 Sis cos Sime sin vic aie dlese Se owe cldainte e's 1010 
BUbRR OR ML GUIURDIIOR | BDPCIOR. ooo. oo Sine cic a's isia.c.esiece dievaccare se 1003 
game, and migratory, legislation, 1918......................... 1010 
migratory- 
protection, convention and treaty with Great Britain... ... 1010 
AePRUy PACU ANG TOMMAMONS: 2 206... so5sec aces oso esees sss 1010 
protection on Federal bird reservations, law, 1909. ............ 1010 

Blackberries, growing, planting distances, varieties, etc........... 1001! 

Blister, rust, white-pine, spread by currants and gooseberries....... 1024 

Bloating, live stock, from pasturing on alfalfa....................-- 1021 

Bluegrass— 
billbug, description, life history, habits and control. ........-. 1003 
pastures, seeding to sweet clover, advantages...............-.- 10054 

Borer— 
purrant, Cescrpilon ON CONUOL 6.6 ceo seek eee eee eee 1024 
larger corn-stalk, bulletin by George G. Ainslie. ............-. 1025 

ounwes, sur annnss 1nwe fOr 1018... 2... osc e ck oe ce cece tess 1022/ 

British Columbia 
PtIRMRIBE URW DOD DONS 35 ecco obscene ee te ke cea gaccentisnee 1022 
Ne A AONE MEME ICIGID 6 << ois. cc oe bet ce dewet om ceweees 1010 

‘“‘Budworm” injury to corn caused by larger stalk borer............ 1025 

Bull thistle, differences from Canada thistle....................... 1002 

Bush fruits. See Blackberries; Currants; Fruits, small; Gooseber- 

ries; Raspberries. 
Buzz saw, operation for cutting firewood, crew, ete............-... 1023 

California 
date gardens, establishment and management ................. 1016 
Pe INERE ANWR AOE BONG soso isda otace eccca sscaustoceeaen 1022 
ee Sa 20st NN) ONMICIRIG ¢ o <5. 5s oescee oe ne ss eescceescess 10104 

Calves, symptoms, septic pleuropneumonia................-....... 1018 

Canada— 
it MUIMMMER SERA SOT DOUS 255s Oa oie cee nnes ohAbvssc chaste s 1022 
game laws and regulations, 1918, and officials. .............. pupae 10104 


12-13, 
17-19 
6-18 
16 
18-19 
5-6 


20-23 


1-23 
19-20 


o-28 
3844, 50, 


9 


| 65-68, 70 






































fi 


SEEPS, SI ROM RE IEE SOR RIRRERR REEIerE 


PENIS Sr 





TLE LS NES 











Sa ee 


ARETE I PROS LITE 






EIS, 


INDEX. 








Canada—Continued. Farmers’ 
thistle— Bulletin No. Page. 
introduction, spread, and identification ................... 1002 3-6 
pest, and eradication methods, bulletin by Albert A. Han- 
RM eter oer oats citar socal sclst ald ones sees a ems 1002 1-15 
Pte NNR AR NEN RON oe Sinaia wie e aera lSialnw Simei seo eww ascie 1002 4,8 
seeding habits and means of distribution ................. 1002 6-8, 14 
Carbolic acid, use in eradication of Canada thistle................. 1002 9 
Catch crop, sweet clover, growing in corn belt...............-..--- 1005{ 13 14. 25 
vo 4, ot 
Cat-tail billbug, description and danger to corn..................-+- 1003 16-17 
Cattle— 
dipping— 
and spraying for scab, details and directions.............. 1017 15-22 
plants, location.and construction. .....-2..:......-+<0sss- 1017 22-29 
dips, formulas and directions for use against scab ............... 1017 18-22 
feeding, corn-belt farm, value of sweet clover pasture, etc...... 1005 18, 21 
hemorrhagic septicemia— 
HHFSCHIOUS MAtUTe ANG MOMAlItY ..aciess sos se sows cases cle 1018 2 
By MPRD re bao sinewin sie taal css satus does tiecane sawleee 1018 4 
infection with hemorrhagic septicemia ...........-......--.-. 1018 3-4 
Pee RNID LIENS 32s oar S osc at oes whd sia deicinis Win ole O8.Se)08 acm ciele 1021 29 
Cellar— 
bee, construction, arrangement, and maintenance.........-.... 1014 7-17 
hillside, advantages for wintering bees..................-.-.-- 1014 —s 8, 10, 11 
Cellars, wintering bees in, bulletin by E. F. Phillips and George S. 

REMIT a eras Sart owe Saad eth atata ole oo Ligier ogee & 1014 1-24 
Cereal crops, billbug infestation and control, and in forage crops, 

BELER ISI ts TS UUONUUW Non 32 oi0's,0 2 0 vis aie cing: 2 wide bin lol bre sess 100% 1-23 
Cereals, reyuirement for farm family, acreage...................--- 1015 4, 10, 15 
Chauliognathus pennsylvanicus, enemy of larger corn stalk borer.... 1025 10 
Cherries— 

growing for home use, planting season, distance, etc..........-- 1001 4,5,8,19 

WEIIGUIOS COMMMGNUN OU. 67 8s ido cereus nane~ dees s bapa’ oeswe 1001 29, 32-39 
Chickens, requirements for farm family. and acreage for feed... ... 1015 13,14, 15 
CarrreNDEN, F. H., bulletin on 

UAIOIOD AI UO ORIOW\GHTADE 05 oo cc ca.cie Sains Secdece Sigcs sac 1007 1-16 

“The sweet-potato weevil and its control”’.................--- 1020 1-24 
Cholera, fowl. See Septicemia, hemorrhagic. 
Chorio ptes bovis bovis, cause of tail mange of cattle................. 1017 3, 14 
Chufas, billbug infestation and spread...........-.....----22-ee- 1003 14, 21, 22 
Cuurcnu, L. M., and Arnotp P. Yerkes, bulletin on “The gas 

RRR Mt CARUCT TI TMNMNTINIE Sooo Sciais a clea cjoetecisma kes ndicscclae'selee 1004 1-32 

Citrus— ; 
groves, Florida, injury by woolly white fly, bulletin by W. W. 
A NONAAIN NAD gare ain (esis aru aa ere Eta RE ws Blase mae elmo saree 1011 1-14 
trees 
infection by woolly white fly, order of susceptibility...... 1011 5 
Spraying Tor Woolly WHite BY 5 2.6. seep ccs odiae sire sie cians 1011 10-12 
Clover— 
seed, adulteration with Canada thistle seed. ................-- 1002 7-8 
sweet— 
> ( 
advantages in bluegrass pastures............-....-----.--- 10054 . o 
growing— 
5-7, 
as Catch crop: toibe plowed iWnderiaceeo ese cnt ees 1005 13-14, 
25-26 
forieoil improvement Only <:.6 2.5 so. sc os vss soccew ede 1005 25-26 
ar J ee me : 5-10, 
ai COP DEL, CROP FOLAGIONG 5416 5 4:5 o<isiace 35,08 a'e wie SSIs s'sis 10054 11-2 
on corn belt farms, bulletin by J. A. Drake and J. C. 
PeCNOGs 26 oe ab sb, ce bask ae saa viwensacaes 1005 1-28 
PRIMM <5. so re Pee bine aiecne son wb alee pe eniad s 1005 3-5 
plowing under, difficulties, value of tractor...............- 1005 ae 
seed production, difficulties, discussion. ...............-. 1005 9-10 































SE FER TRAPP we ae 


2 





BE ES OE A ee RE) wae SrA 2 











4 FARMERS’ BULLETINS NOS. 1001-1025, 


Colorado Bulletin No Page. 
Per AR WE UOT UUIO = 326. wos suet vec ets ccd be Sete N eee oe 1022 7, 30 
SINGS IO UTATS MUNRO IMIR: BULBS. 6.65 cnc newcdwececacctcsccecnas« 1010; = a 

sf 

Connecticut 
PLIRIRIN AAW MOP SUL OG! S22 sccyty ee ec sind ews. oe slsach scticsa bee 7, 30 
Semen RATE ONMRCEIOROND. - iinc ows «ape citicaccdcsescnewleecieers 10104 fe ps 

Corn— 
acreage required for family and farm supply...--.....-...---.- 1015 10, 15 
belt 

alfalfa growing, bulletin by J. A. Drake, J. C. C. Rundles, 
BENE NSEEN IHEP MUSE feos Soin oS oc ew ne we see «cee 102] 1-32 
sweet clover growing and uses, bulletin by J. A. Drake and : 
Pee A AINOB  e ih eda ece ee disap fos peels Cees case 1005 1-28 
; aunts ‘ eae of 4, 6, 9-19 
billbugs, description, habits, nature of injuries and control..... 100334 0-23 
growing on cotton farm for family use...................-.-.-- 1015 10 
harvesting, with hogs, sheep, and cattle, methods and profits... 1008 3, 8-10, 14 
injury- 
( 15, 9-10 
MINUTE re ec) CRe oo She ieee s See sew ee Gales ease mes 1003; 11-13, 14 
| 16-17 
by larger stalk borer, description and location............. 1025 3-6 
stalk-borer, larger 
bulletin by George G. Ainslie... -. eee ee See anion 1025 1-12 
Gescriplion, tiie Nistory and Gontfol . ........ 2.222.000 1025 12 
PremenGnt 10 COMNWO! DTHIDURE -. 22. 2. ins. nccsesacclcs cosbweas se 1003 21, 22-23 

RMN INTO MT OUAAG a 2s cuis ce vos oS eke stds se sesSeuess celack 1017 25 

Cotton— 
belt, home supplies, production on farm, bulletin by C. L. 

SRNR Oe hei MeN hi. etree a oh i as wis Bias 1015 1-16 
farms, production of family and farm supplies, bulletin by C. L. 

MRE oie asso cok tere eee ee en > aes Shen areas sees 1015 1-16 
States, acreage requirements for farm and family supplies....... LOLS, LL. 14 = 

ac ale asia -f 11-12 

Cows, number to supply farm family with dairy products........... 101 13.15 

Crews, hay stacking. size and management...................-..-. 1009 11-16 

Cropping, systems, including alfalfa, in the corn belt............... 1021 5-8 

Crops 
harvesting with live stock, saving of farm labor, bulletin by 

On eEME GG Ua ober ca ce bie snsbeectcneeess 1008 1-15 
rotations on farms in corn-belt, systems with sweet clover...... L005 11-25 
vegetable and truck, hosts of onion thrips, list. ............... L007 7 
AGIOS, GILOCL OF ETACLOP TBO, BUURIOS.. <-> .....55.02-02e6ece e000 1004 26-27 

Cultivator, two-row, saving of time in corn culture.................. 102] 11-12 

Curlew bug, description, life history, destructiveness and control... 1003 14-15, 22 

Currant— 

POE AONE MON BNO CONENOL: .55 3255525 coca ce dsc cee cee ae sass 1024 19 
BUNGE, MOCTANAOD BUM COMUGL. o. 5 a5 cas vc cic nicws nn ccecsvccce’s 1024 19-20 
ty MEOOCERIEEON MEO CORUOL. 52055565 2s sins snap sau diacvins ces acai 1024 20 
SEEM REM EMS MOT AMANN 5s owns ewe siencdsatssias soeisescuees 1024 34-35 
worm— 
description and control.......... SERGE SES cece eee oman eels 1024 18-19, 26 
imported, description and control..................-.----- 1024 18-19, 26 
Currants— 
REMI NRE SEINE WITHIN 6 65565 ors own ce de Visa nse bbe te wale 1024 20-26 
RBIS SD aie a i a cc bop nas Uhwae ge were penicewes 1024 12 
I MMENIO foc choi ae SL bean eo Saree Sees weeS ce aes 1024 33-35, 36 
growing— 
and gooseberries, bulletin by George M. Darrow..........-.. 1024 1-40 
ARNIS PORROTUAOT 2 coo Sas wees asdciaencecenscs Sciatic 1024 4, 22-25 


Farmers 



























































SOLIS 


RRA. 


S 
= 
& 
: 
ss 





TSN URN 


E 
& 


WLI 


we 2 


CRITE RED 


INDEX, 


Farmers’ 


Currants—Continued. sulletin No. — Page. 
interpmrting and Interctopping..... . 2.25. 6s ess ccees sce cee es 1024 11-12 
planting, directions, time, distances, and methods....... 1024 7-10 
propagation by means of cuttings...........-......-.--+------ 1024 6-7 
pruning direc Oa Se on Sah a viata cae ba 1024 13-14 
quarantine against, by States... ... <0... ccs ceceecnecdescees 1024 37-40 

Cylas formicarius. See Weevil, sweet-potato. 

Nile elias waco ita eri aa <f i-2, 

airy products, requirements for farm family, cows and feed....... 101 ) 13. 15 

Darrow, GEORGE M. 
and H. P. Goutp, bulletin on ‘‘ Growing fruit for home use”’ 1001 1-40 
bulletin on ‘‘Currants and gooseberries”....... at tora shtetewe)s 1024 1-40 

Date— 
culture— 

Re DRE MNONIB G3) 2952.2 po decir is Garels aia .ard'e es vib 'ure'amriro we LOL6 16 

DT UCRIOOS POMMANL GO) nS ocius Sew be Dek ews scale owen 1016 23 
Deglet Noor, ripening process, discovery..........- iiss abet Git 1016 3 
flowers, description of male and female..................-.---- 1016 20-21 
garden, irrigation and fertilization..............0.......-...+.- 1016 12-14 
PANAGUEGOl YOCUMOINO MIE s. = 2200.2 osc 2. Sethe seeds Suiewe es 1016 15-16 
palm— 

fruit production, relation to offshoot production............ LO16 17-18 

irrigation, in nursery and in permanent garden..........-. 1016 10, 12-13 

propagation and culture, bulletin by Bruce Drummond.... 1016 1-23 
PTOI tO ORG) NOUS. 5 5b fcc s oc wa ce sede cele cess 1016 4 

Dates— 
pollination, essentials and directions...............-..-..---+-- 1016 18-22 
PONOMAUEN Str ais oostevo abies Sik ks ee sweet 2 Venlew ceca deel 1016 4-9 
rasibting cling pee ; f3,7,8, 11, 
WERIOVIOG) CUBTOCLCRISUICS, TOUCS 6 0c5 222s seawds cncesceceeesnaes 1016, 91. 23 

Delaware— 
fur animals, laws for 1918...... SNe te Sa Si evar i asiaa avandia dace 1022 7-8, 30 
PRTC OE LY ES AC OCU nw oinc'o a's soc bes Sn ede eeeaiciene oe als 1010{ 7; 12, 45, 

} 61, 70 

Demodex folliculorum bovis, cause of mange spread, and control..... 1017 3, 14 

DemutH, GEORGE S., and E.F. Puitiups— 
bulletin on ‘‘The preparation of bees for outdoor wintering”’ 1012 1-24 
bulletin on ‘‘Wintering bees in cellars’’............---....... 1014 1-24 

Dipping cattle for scab, directions, dips, and dipping plants....... 1017 16-29 

Dips, cattle, formulas and directions for use.............-.-.--.---- 1017 18-22 

Diseases, plant, currants and gooseberries...............-.--------- 1024 20-26 

Disinfectants, use against hemmorrhagic septicemia...........-....- 1018 8 

District of Columbia, game laws, 1918, and officials...............- 1010 12,61, 70 

Ditropinotus aureovirides, parasite of w vheat JOIDUWORNS 56550563405. 1006 11 

Drag saw, use for cutting firewood, operation and efficiency......... 1023 12-13 

Draining pers, Cattle GiNpime PIA: 6... 6566s. oes odes Sods noes 1017 25 

DRAKE, : A.— 

and J. C. Runpwes, bulletin on ‘‘Sweet clover on corn belt 
DUNE fas ebeta = See am cea ae Ney so vee Sa ulbiieemeleees 1005 1-28 

bulletin on ‘‘Saving farm labor by harvesting crops with live 
PR ee eb ees aoe heise initcaa bt cae wie eeeaces tienen’ 1008 1-15 

J. ©, Runptes and Rauex D. Jenninas, bulletin on ‘‘ Alfalfa 
ie ka gd eae ge eee eg ne ee 1021 1-32 

DrummonpD, Bruce, bulletin on ‘‘Propagation and culture of the 
RN I a Bs oo cay oars Sees ota ociadineice womans esc Siaileea's 1016 1-23 

EARNSHAW, FRANK L., and GeorGE A. LAwyer, bulletin on ‘‘Game 
PUM RAAT SRP Se Pe ao dicts ire Si Wig sins 6 cr a elapalai sista awe wie vis iaivie x ots'u i 1010 1-70 
Emulsion, spray for woolly white fly, formula and applieation...... 1011 11 

Engine, gas— 

practical hints on running, bulletin by A. P. Yerkes........... 1013 1-16 
BEATEN LOU DNes MTG TOMIOGIONs 4-6 ces ows oe nescewsccieesseuicns 1013 6-15 
RIM Cie roa occa pic iss!o isan seit fia ces poeteiin Rea nin ges 1013 15-16 
Eurytoma bolteri parva, parasite of wheat jointworm.......-....... 1006 ll 


XUM 







































22a re 


ae 


= 


2 


ei ARB ASS 





eS SS AS 





FARMERS’ BULLETINS NOS. 1001-1025, 














Farmers’ 
3ulletin No. 
Families, farm, food consumption per adult, annually............. 1015 
Farm— 
acreage— 
ESE IDIIO BUILEOD RING SOCU. oh sd55 > ss oss ose nes bas owe se wiees 1015 
requirement to supply family of five, and live stock....... 1015 
Rome. DuDUCAIONN TeInlIne 10, 1st... 2.2 656 occ eee ese 1015 
supplies— 
OAL VO MUUNE: GUC ckorccsssecceccnseetssscacewe:s 1015 
mrocgucwon on the Cotton Tari s..-..-..---26.cs-enesse~- LOL 
thistle infested, management in corn belt, instance..........- 1002 
tractors, operators, difficulty in obtaining..................... LOO4 
Farming— 
East, use of gas tractor, bulletin by Arnold P. Yerkes and L. M 
REE oS oe aetna ni theese SS ase nin/s' ana Wey inary ota 1004 
tractor; economy, quality of work, etc..............-.ceseee-- LO04 
Farms— 
corn belt, sweet clover growing and uses, bulletin by J. A. Drake 
RRIETe EON RSAINRRBO 2 PE Lis tye sc oS 6G ww s Brass eis Spb die eh 1005 
cotton production of family and farm supplies, bulletin by C. L. 
PIONS cree ann tae eisc swaas ore shes oes Gee os 1015 
RUIN C ROT TING WLU MRRCUNG soo \skw mob sien <i Showa ss see sawss L004 
live stock 
Bil PAID VRORRNIO BURNERS <2 v5 <5 os ws ss case sieges sekcen- 1005 
rotations including alfalfa...............-..2...02-2eeee- 1021] 
Feed, growing on cotton farm for live stock ...............-.--..-- 1015 
Feeding bees 
(titan OCRNTAGY. (OL SUOIES. ..25.6. ceca ccr cscs ccassseccees 1014 6 
SPRUE IIA CRUNNON vis: s\o ns = =~ = aslo ses seesdn oy esses 1012 
Dewees, provecuion iaws, summary, 1918... 2.65.02... es esse eee ise 1022 
Peraluty, maintamine in fruit garden... ..... 2.2... 2. e ee ee ee eee 1001 
Fertilizers 
RRNNIEH AIR ORDO CRTIOR. 25250 coe Sie vision ein sc cey a caw cine ee 1024 
use in control sohion thitips Pec Pon esi ese ey ece iw ee ey aeesa ees 1007 
SIAN RUNS SRUMAC RMENTI eo op Eisai tas asp eG. am ie bee ia pi ae sii 1016 
Fever, ie ds. See Septicemia, hemorrhagic 
Pane PrOWENE FOr ROMS GSC. MOLE. ois soc o.c0e oe, c en cceccees ences 001 
Firewood 
machinery for cutting, bulletin by H. R. Tolley.............. 023 
sawing 
danger to operator RTE SPRL SCORE EET COTE Te eT TC Ee Uz 
Sie WE SERIO? 6 727, Son ait es slocacy ae eet s se ecc sain s 023 
Fisher, protection PGRN MEI MAUTIMEN VAUD 6.05 aoa obi sis sm ipisie Sinise sien 1022 
Florida 
citrus groves, injury by woolly white fly, bulletin by W. W. 
RIN eet TER APNE ss oc aie eb aictesine Sagan aifacbien 01) 
a Ir ee atts tek a cens bres su dee. cai wicca’ 1022 
Pet SWE PON UN ONICURIES fos i dscc ace sn «be coe ween ee one bose 1010 
~stter gees ged value and losses by veevil infestation......- 1020 
PIGWEr-DUC, CNCINY Of ONION THTINS...0.0. 5 oc .!. 00 ee nists ccvieicese veces 007 
Fly— 
citrus, differences s from ORR SIMI ora eee 5 2355 shinies oe O11 
cloudy- winged, ifferences from woolly white fly............-- 101] 
currant, des« eitinn SONG reiiges sehen Sin serea bee Se <ai> 1024 
woolly aa 
in Florida citrus groves, bulletin by W. W. Yothers 1011 
geserpiion, habits, and control... ..... 2... ..00...2062- 1011 
Follicular mange, occurrence in cattle, cause and symptoms.......- 1017 
Food- id 
farm supplies, production on cotton farm, bulletin by C. L. 
Goodets Se eee It Se etre ee ie cae ie 8 shots oka d bids .e ¥\e's LOLS 
game, use of, regulation by Food Administration............... 1010 
Forage nee, billbug infestation and control, and in cereal crops, 
loti y A. Y, satbortbwalt. 230. co. e252 55 25%ee5 eee. ees 1003 
Fox, protection laws, summary, 1918..................2-.2-00-000- 1022 
Frosts, injury to fruit, relation to site of orchard...........--...... 100] 





Page 


3-4 
14-16 
14-16 

16 
14-16 
13-16 
11-13 
23-24 

1-32 


90-23. 2 


7, 10-20 
18-19 
30 
14-15 
12-13 
9-10 
13-14 
$11, 34 
1-16 
8-9 
9-11 
29 
1-14 
8, 30 
12, 61, 70 
3, 4,9 
5 

20 
1-14 
5-12 
14 
1-16 
68-69 
1-23 
29 

6 






























































EAE eT 


RRS 


( 
G 
G 
. G 
o Gi 


AEA, 


a 





Lite Eman. 


SERBS IE GLEE ORE 


a 


Da 





INDEX, 


Farmers’ 





























Fruit— Bulletin No Page, 
districts, description and location, and fruit varieties. .......... 10014 
\ 
garden— 
on cotton farms, suggestions, plan, and varieties.........-. 1015 5-10 
PACU ISILOS 2025 PS 2 8P eS die swig de Sanaa eae <aiaiwin 100] 4-6 
trees— 
dwarf, value for small orchard .....................---- 1001 8—9 
pruning in home garden, directions............ Cwachccns: LAN 15-20 
PUTCUARINE TOM NUTSOTIOSs s.<'s . 2. ore sca ence cece kee es ae 100] 6-8 
Fruits 
consumption by adult in cotton belt...........-- Ma aestpencs EOD { 
growing 
for home use, bulletin by H. P. Gould and George M. Dar- 
PONE Se wach aw ey 5334. Wain Rod's Sana hak Sin ee none 1001 1-40 
for home use, soil preparation and cultivation 10014 9-10, 
Ise, § ar: ‘ l ADB ian aie wie sae. de 13-14 
| toy Sik L. 
small, growing for home use. varieties, ete...........--- 2s QOL 32: 19,30) 
32-39 
pests, insects and disease, control..................-2.2-06- .>, 1061 2 
SSN tatak” PON OME ABE an tele. Ska eb eNed.c.s0 dclewmen ches 1001 l 
varieties for different localities, description and adaptations... 10014 973g 
Fuel, gas engine, testing conditions ee re eee 1013 10-12, 16 
Fumigant, carbon disulphid, use against sweet-potato weevil, cau- 

RUN Net oie sees ee hy Sot as i Ds eh oes dala leva wiiwrere . 1020 20 
Fumigation, weevil-infested sweet MOS so nasa ee asa ca memes 1020 20-21 
Fur-bearing animals— 

laws relating to, 1918 baptR oF. cidinseie font te Son SMa oh bioees 1022 32 

protection; summary of laws; 1918. ...55. 0. code ee et cee 1022 29-30 
Furrow irrigation, date gardens........... te crate S Giatainsyasa ei; 1A 13,14 
GAMBLE, JAMes A., and Ernest Ke tty, bulletin on ‘‘Straining 

SPB an ce I Se ie BE at atin A Caen ene ciate thera ee 1019 l-16 

Game— 
bag limits, sale, and export, laws, summary.............-.-- ihe 1010 6-44 
Pid tepisintone OSs esos steaacseosaes eee reece. 1010 3-4 
food use, regulation by Food Administration..........-.-.--- 1010 68-69 
fur-bearing animals, legislation, 1918....................-. <x2| /4622 3-4 
interstate commerce, Latey Act, 1909, text..... ee a 51—52 
laws 
relating to fur-bearing animals, 1918, bulletin by David E 
Pee ria se oe eactcatat sbesscee ite of tot ibe he oars ~ (3022 1-32 
1918, United States and Canada, bulletin by George A 
Lawver and Frank L. Earnshaw.............. See LO10 1-70 
legislation, 1918, and new laws......../......-..-- secsceeees 1010 3-6, 47-52 
officials from whom copies of laws may be obtained, list... 1010 70 
preserve, Aberdeen Proving Ground, note...... Geoteesnciaes AOEO a 
Garden— 
date, establishment and management......-...-.----- the O16 3-23 
fruit, for cotton farm, suggesti plan, and varieties ........- 1015 5-10 
See also Fruits, growing; ds 
refuse, destruction for control of onion thrips............--- ~ 2007 8-9 
vegetable, cotton farm, size, planning, and yields........-... 1015 5-10 
Gas engine, running, practical hints, bulletin by A. P. Yerkes..... 1015 1-16 
See also Engine, gas. 
Georgia— 
Brooks County, production of home supplies on cotton farms.. 1015 3-4 
fur animals, laws for 1918... ...- FR Ads GOR UTE g oo COED Veet Ie 1022 8,3] 
mR ame 1 bess AIT OUNICIAIS: 8 ooo s/c peels S cine akpaie "sae cited 1010, ee a 
Goopricu, ©. L., bulletin on ‘‘ Producing family and farm supplies 

SIRT NIR ENE Tihs eb St tae Leer Re oe eas 6 ee bt L015 1-16 

Gooseberries— 
diseases, and their control. ....-. 1024 20-26 
fertilizers 1024 12 


asintaad 







































wee oe 


a 









FARMERS’ BULLETINS NOS. 1001-1025, 


Gooseberri2s—Continued. 
RPMI eet owt sco ksh tits see beh. Faces ce ne eae ee a 
growing 


and c currants, bulletin by George M. Darrow..............- 





SPEIER ors LG AOS os cide eee oeees eeu sswce 























EN ROIG RONAINN COP 6s oo. sans cov delsn heaceldoseuaed te 
insects injurious and their control...................--.---.-- 


interplanting and intercropping...............-.-...-.+--+++++ 
planting directions, time, distances, and methods.............. 
SePMN TOMER INTE MAREE? cial oc das ng & uae So 27a Seas vie Sis Wamiels as 
Spree NNe SERENE eter ecco eee s ae slt 658s os cleeeld's 
quarantine against, by States........ PR tek ate O eaieS os xieis b bes 
iiouseberry Jelly, recipe Tor MAING: .. «5... 2652 esse sec ncc esse 
Gout», H. P., and Grorce M. Darrow, bulletin on “Growing fruit 
for home use”’...... PETC Mea Sou sets exh eos aee sabe ee ce cts 
Grain— 
crops, injury by billbugs.... See Phe nied nets MeiS cS A nines 
farms, rotations, including alfalfa................-..+00-+---- 
marketing, by team and by feeding to live stock.....-...... es 
IMIS PML OEUCIOVER. ors coos aaa re oo cece so sskecce ne cesene 
Grapefruit, susceptibility to woolly white fly.................---.-. 


Grapes, growing for home use, notes...........----.-.------------ 
Grass seed, adulteration with Canada thistle seed. .... Se eee 
aE MNTEEIDN, TOO MIIIOINS 5 2 o Wok EO Sagem cn salt Co seceaee 2 =< 2 <i 


Grazing, usefulness for eradication of Canada thistle.....-........-- 
Great Britain, migratory bird treaty with United States, text and 


Hansen, Atsert A., bulletin on ‘‘Canada thistle and methods of 
NR Oh Ah ao in i wild Siw wk hw ee cae Oa 
Harvesting, crops with live stock, saving of farm labor, bulletin by 
A OS ee Pie ig HORT EY ee Welatals antawllue epriis-o 
pawens, tor enimals. laws for 1918... 006+ - ee cnc cesee ese dete ens 
Hay— 
alfalfa, handling on corn farm, methods and implements ...... 


beatin cial. comparisons ...... Be aie i hctiala tele 
marketane by feeding to Cattle ......... 2.222.222 cc ess ee ee fe 
stack covers, description and value............-....-....-.-- 
stackers— 
RPREM TAN SN ARs AS RN EMEDO ois g's = Lip id.a'oe Ueidla bots cierw'sls HyaG 0% 
cost of different types. .... SSE Sid aga arehaoes pes: 


stacks, location, forms, and protection............---....----- 
BWeet cAOWCr tee BIL VRINOI 2 bia ok Seis ods sip sites cae sewn sees 
Hemorrhagic septicemia, bulletin by Henry J. Washburn.......... 


See also Septicemia, hemorrhagic. 
Hives, bee 


insulation for winter protection, directions. ..............------ 
preparation for winter packing, ventilation, etc..............-. 
REMNRGR TURE TEENS AOIINIIIIN Phe AOS Sia! ig ta 3 Wicis wah vdeo tis 66 % Sse 01a, 0'0% 
Hoe, horse, for use in cultivating currants and gooseberries...... .. 
Hogs— 
feeding weevil-infested sweet potatoes. ............-.-..----+-. 
hemorrhagic ICRI WOIRUOINE D6 ois wis leno oe vis. sesscee 
OU OR Rees ee eee 
pasturing on blue grass and sweet clover .........--.-.-...-.- 


requirements for farm family, and acreage for feed. ...:.....-.. 


F 
Bulletin No. Page. 





Dy SUE TER eS 1 





armers’ 
1024 33-35, 36 


1024 
{ 
10014 
ly 


1024 4, 29-95 
al 18-20, 
1024, 25-26 
1024 11-12 
1024 7-10 
1024 5-6 
1024 14-17 
1024 37-40 
1024 34-35 
1001 1-40 
1003. 9-18, 19 
1021 5-6 
1008 14 
L005 13-14 
101] 4-5 
1001, * 3336 
1002 7-8 
al S46, 
10034 919 
1002 14 
1010 56-70 
1002 1-15 
1008 1-15 
8 
102] 12-24 
1009 21-22 
1009 3-4, 11-16 
1008 13 
1021 24 
1009 1-23 
1009 10 
f 1009 4-22 
102] 22-24 
1009 19-21 
{ 7-8, 11 
10054 14, 15, 18 
|’ 19, 21 
1018 1-8 
1012 6-11 
1012 6-19 
1014 15-16 
1024 11 
1020 18 
1018 5 


‘ 97-28 
1021{ 30-32 
1005 17, 19, 23 

12°13 
1015{ 14, 15 





























ae 











ES TENE NER IME 5S ERE YARD COT AN AN ET Ra SE EES RR TESA 


& 








_OF 


20, 
—26 
-12 
-10 
1 
-17 
-40 


Qs 
oo 


-40 


oO 


we HN OB SD 





ma 


Home— 
Sarr pst WULONSy tinh os 2 Sehr clu sn he emt e os ee EE 
supplies, production on cotton farm, bulletin by C. L. Goodrich. 
Homoporus chalcidephagus, parasite of wheat jointworm, description. 
Honey 
dew, secretion by woolly white fly ..................-.-....-. 
quality for winter stores for bees:....... 2.0.2.5. 5c. cee vs cece c se 
Horses 
fain Casplaccmeant Dy tACUOIS:....<es2. cess eue cece eee 
AS DOMMIE OI AMAA np cicacy oc kceailse cava Oeics od nee y Sacer 
Hunting laws 
relating to fur-bearing animals, 1918, bulletin by David E. Lantz. 
summary for States and provinces, 1918.....................-- 


Idaho— 
Rik tins AAWE TOF 190 SoS 55 Sass epee cons desc Siwess cess 
game laws, 1918, and officials.......- 
PAOD IND GINO TORTI ais, 5 cis nis oc cco disie io wigideie aac Sbiesseuiseee's 
Illinois 


Imes, Marron, bulletin on “Cattle scab and methods of control and 
ROMETACOM NORRIS Sats RON AL ie | ei ones Deut ots blastn ater abd albreis 
Implements— 
date ‘caultire, description and use. ..............2.-22205ss08-- 
haying, descriptions and operation... ...........2....-...-5.%% 


Indiana 
RE EERE ROS FOF OS ihr s icc bcc cine CARS aR wowed Sees 


Insects injurious to currants and gooseberries, and their control.... 


lowa— 
alfalfa growing on corn farms, rotations and practices.......... 
Pitt eA SAWS SOR EN a oS Sis cals Saw wk Sele ain atin alee 
WATS TRWE 1015 ANG OMICININS ooo 56 ogo .nie diniis.ceigie neta se dslons 
Irrigation— 
dates, in nursery and in permanent garden...................- 
Sepa LRIA IIOUSS «5c verso oie cise SO Sis s Waianae a cleslewas 


Itch, cattle. See Scab. 

Jams, making from currants and gooseberries, directions..........- 

Jellies, making from currants and gooseberries, directions........... 

JENNINGS, Ratpu D., J. A., DRAKE, and J.C. Runpies, bulletin on 
eC AGN OT COPE-PGLG SRENNS Sob lnc oiccica dR oc oes an socasin se 

Jointworm, wheat— 


and its control, bulletin by W. J. Phillips. ................... 
CO OeT ET DORGUNIUO 5 x focine so occ fsyidn bbln wien tess pisiee Sa idele’s 
History, Occtitrence and COntWOl........5 6.0265. 55.5 sce ceclescenees 
Mee ATT RS ow: Bois chosen cin aeilew asics dyeto cise eens 
PPRPASULG, COSCIIDUAION ONG WOPK = ©. 625i nace one omc scieis cess casei 
Juices, currant and gooseberry, recipes for making. ........-..-.-- 


Kansas— 
Sen GeINO 1A TOF LOLS soaked oo din cde Sane inwee wees 
Baio game, TOTS, MOU OMIM 6072 <nc-- caccmiaen sxas msc taeme eee 


Ketity, Ernest, and James A. GAMBLE, bulletin on ‘‘Straining 


WM re ar ie rer he eo ca Ss de aie Soe ot OSG wIE EEE Mls 
Kentucky— 
PMIRTIEAAM RON EOE LOU Baio oc 2cctim, <vemcisw eles cee dens saee ees 


game laws, 1918, and officials..........-....-..-------++-2+es- 


Farmers’ 
Bulletin No. 


1015 
LO1d5 
1006 


101) 
1012 


1004 
1021 


1022 
1010 


1022 
1010 
1013 


102] 
1022 


10104 


1017 


1016 
1021 
1021 
1022 
10104 
1005 


o4f 
PA 
10244 
1021 
1022 
10104 


1016 
1001 


1024 
1024 


102] 


1006 
1006 
1006 
1006 


1006 
1024 


1022 


10104 


10104 





Page. 
16 
1-16 
11 


5-7 
18-19 
24-25 
28-29 


1-32 
6-44 


8-9, 31 
13, 61, 70 
6-10, 16 


5-7 

9, 31 

6, 14, 45, 
61,7 


1-29 
6-7 


15-19 
16-24 


9, 31 
14, 45, 
61, 70 





10, 31 
15, 45, 
61, 70 


1-16 
10, 31 


15, 45, 


61, 70 









































eee ne 











































10 








Labor— 


distribution in growing sweet clover 
farm— 


in corn belt, seasonal distribution for alfalfa crop 


FARMERS’ BULLETINS NOS. 1001—1025, 





Farmers’ 


saving by harvesting crops with live stock, bulletin by 


DOR PRRO to LEN Oe Roe oe scabs ace die 
saving by use of hay stacker............... 
hay stac king 
crews, management. . ny eae a 


distribution and management 
saving in sawing firewood................. 
seasonal distribution on corn-belt farms 


Lacey Act, 1909, interstate commerce in game 


Ladybirds, species helpful in control of onion thrips pects 
relating to fur-bearing animals, 


Lantz, Davin E., bulletin on ‘‘ Laws 
1918”... 
Laws 
fur-bearing animals, 
game 
1918, for the United States and Canada 
A. Law ver and Frank L. Earnshaw... 


i918 


relating to fur-bearing animals, 1918, bulletin by David E. 


RUIN «ere Sct aos s « pre ae eee 
hunting, summary for States and Provinces, 1918 


white-pine blister rust, and quarantine regulations by States 

LAWYER, GEORGE A., and FraNnK L. EARNSHAW, bulletin on ‘‘Gam 
PAW EOE BUN ois. bc cc-cntis ti a St ee 

Lead arsenate, use in disinfection of sweet-potato slips 
Leaf spot 

currant, description and treatment 

gooseberry, description and control beanies aeteaceezig Se 
Leucotermes spp., enemy of larger corn-stalk borer. ................ 
MDA MRP BWOOL CLOVER, .5 <5 soo sii sssncsscedccecarcuenesaes 
Lime-sulphur, dip for cattle scab, formula and use............... 
Live stock 

equipment for farm family, and acreage required for feed... ... 

farms in corn belt, rotations with sweet clover 


hemorrhagic septicemia, occurrence, 

protection from hemorrhagi 

use in harvesting crops 

Drake... 

Loading ha ’ 
Louisiana— 








por-s8a 


methods and comparisons. . . 


fur animals, laws for 1918.................. 

game laws, 1918, and officials 

sweet potatoes, value, and losses by weevil infestation 
Lynx, protection laws, summary, 1918. 


Machinery 
gas engine, hints on running, bulletin by A 
use in cutting firewood, bulletin by H. F 
Maine 


fur animals, laws for 1918 





game laws, 1918, and officials. . 


Maize, billbug, description, injury and control. 
Mange 
demodetic, cause and description... 
follicular, « 
tail, of cattle, 
See also Scab. 
Manitoba 
fur animals, laws for 1918.......... a 
game laws, 1918, and officials................ 





in cattle, 


cause and control 


ecurrence 


cause, and control. . 
‘septicemia by use of bacterins. ... 
ving method, bulletin by a: A 


cause and symptoms 


bulletin by George 


Bulletin No Page 
. 1005 10-11 
"ee 8-12 
1008 1-15 
1009 3 
L009 11-16 
1009 11-16 
1023 3-4 
102] 8-10 
1010 51-52 
1007 7 
1022 32 
1022 32 
L010 1-70 
1022 1-32 
1010 6-44 
1024 37-40 
1OL0 1-70 
1020 21, 24 
1024 21-22 
1024 22 
1025 10 
{ 116 
100 4 9 i 
1017 19-2] 
LOLS 11-16 
L005 14-25 
1018 >-8 
1018 7-8 
L008 1-15 


1009 3-4, 11 


31 


61 


4,9 


1022 10, 
1010 6 rte 
1020 

1022 


LOLS | 
1023 


10-11, 


j 16. 
L010) 61, 


L005) 11-15, 


1022 


LO17 


ne 
1017 13 
1022 26, 


1010 40, 50, 


29 


16 


1-16 


31 
16, 
70 
9” 


l 
| 
| 


> te 


31 
70 














SSSA 










INDEX. 








Farmers’ 
age Manure Bulletin No. Page. 


-1] composting for destruction of weeds. .........-.-.------------ 1002 15 
treatment for destruction of Canada thistle seeds............... 1002 15 
12 ae tt CIS OFCRBIUN: 25.5 cob ek asics avinwatee Sl cietra meer 1016 14 
Marten, protection laws, summary, 1918. ..........-....-..--..--- 1022 29 
15 Maryland 
3 Pie IVES, AE TON TUNG es c.ceiglsicic tosh a oe ehclns 0000 Se eee wees 1022 11-12 
». 6, 7 
16 PEGG LOWE, LOLS, BG OUICINIBs f6 256 enc cda tees deeececcassecees 10104 17, 46, 48, 
16 61, 70 
4 Massachusetts 
10 Wr eae ee AR OP ADO a5 coecc 5s ota aeps bh oeekceae secon ees 1022 12-13 
‘4 : PUIG 1S WS. LOLS. ANG: GIRCIMIB os ac eicce cca ecwelestaweeowedeccnse 1010) ° 19, 46 
d . 18, 61,70 
B McCrvre, H. B., bulletin on “Hay stackers”...........2-.-2--5- 1009 1-23 
32 Meats, consumption by adult in cotton belt..............-...-..--- 1915 4 
Michigan 
32 fet Waals (OWE HOP LOIS. oe otc s isn cs cds ececawovcc ese wesc 1022 13; 3 
game laws, 1918, and officials 1010! ,4), 20, 
game : UG CON ORMIB SS inti n:a-cw ae oes caseinaeetepaw.eietee 16 61.70 
70 Mildew, powdery, on currants and gooseberries, description and con- 
Mga ae ern ee see seal nate aS Westen cucuk debed sees bes wae eae 1024 22 
32 ‘ Milk 
14 z dirt content, proportion strained out by different methods... ... 1019 8-10 
LO | production and care, need for cleanliness. ...........-......-- 1019 10, 14 
é sediment, significance and SOUICES........... cece ecenececece 1019 3-4 
0 straining 
4 bulletin by Ernest Kelly and James A. Gamble..........- 1019 1-16 
with different types of strainers, experiments, results, etc.. 1019 9-10 
2 monk, Provection iaws, summary, 19S 6. 2.5 6. seen wobec See des 1022 29 
2 Minnesota— 
0) ‘ Fee BUIIAIG. HAWS TOP TOES. cos ccs os osc wea case au Seve seweces 1022 13, 31 
9 ' 
: game laws, 1918, and officials.............2.2-2+2e0eeeeeeeeee- yo10 | 47), *, 
| Mississippi 
POR AUIINOIA EWE ICE VOLS cscs dncsc cc ess dese seca ete tadeeecn en 1022 14,3 
} INO AWE: LL RTE OUCURIR So 5 wa iad arsicid swiaereidteis ace anise Boe le wes 1010 21,61, 70 
) Missouri 
3 PSLRA EWE SOE LO oe vy x oc ears -o be sre ok as dp eap eames ca ee 1022 14, 31 
; 
Warp iw. T9LS GAG OMCIOIS: oo ose os casio ose che kde ddiswe cm n's 1010 aah 
: Mites, cattle scab, classification and habits......................--. 1017 14 
MOS. BOOUY -QTOWLN 11 NODEY COWesss os csak aceite ee cdclecmc scenes 1011 5-7 
Montana 
Pere UTTER TOP LLG. oc as coc arrs bios we Wa dere ay eee 1022 14 
ais Me AG Ley, AIT CINCIMIS. soe ol hcad ae sus ck swasspececes ams 1010 22,61, 70 
Morning glory, harmfulness as food plant of sweet-potato weevil..... 1020 11-12 
Moth, larger corn stalk borer, description and STEER soo. atc 6 sicher 1025 tee 
Motor, gas, hints on running, bulletin by A. P. Yerkes............ 10138 1-16 
Muskrat, protection laws, summary, 1918.......-.-..-.... 1022 29 
Nebraska 
fae IER, 1AWIS TOP TOL: cose seccecacsecs sd ecveeseccee’ = 1022 14, 31 
ete WW. DULG Att) OUT IB co So eos: o ok cia cie one eases. hae 1010 22,61, 70 i 
Nevada ; 
Se WIVSIIAIA OWE TOE LONG < owsc cco eb ave cosas cwiges ss ao awe saci 1022 14-15 ' 
( 2 “AR 5 
TEI ARW: CLT MIDE GIUACINIB Lo Sisicis sin iis icibiain oimninjessin cies seein 1010; “él a i 
New Brunswick— 
Derr RARER PELE TOP UST ciale lolol ahalg 5 acne un ih ois iecad 6b ers aie g's cies 1022 26, 31 { 
BRD LAW, 1010; BUG OMICINIG. cc acs se 2+ cack on gswsceceecscnce 1010 40,50, 70 ! 
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New Jersey— Bulletin No Page. 
Fay IS BW TOT IONS. v5 ccnces css csnb cue ce oe tensuida’es sien 1922 15-16. 31 
ha, ts 
PAO RAWE, CNG: OW QUICINIG 6 ooii5 ck sae bweses oe dss owaededaae 1010; 24, 46, 48, 
| 61, 70 
New Mexico— 
fur anienis, laws for 1918........-.....<.¢ eee ee TE Te 1022 16 
MNES EN; (0010s RENN WIRORRIE co aia kic kiwi. hades sew cake e's aaes 1010! go 7 
\ a 
New York— 
IP ITIMOIO MIDE AUIS ooo. ccc nicinecea ab eaced snes eee e> 1022 16, 3 
( 6, 25-26, 
en ARE AL TN OMICIMINs ... neo aces sce be scs000n0%aeen os 1010 16, 48, 
61, 70 
tractor farming, reports of work and costs. ............---.-.-- 1004 3-27 
NEWELL, Witmon, statement on losses of sweet potatoes from weevils 
SAREE a RR RN et Se a aah Sa creek ele bk bea wate 1020 4 
Newfoundland— 
ee EMMES SWS COC EOL Solccs vscsoo cok cece cbecccsaeeccetsisuae 1022 28-29, 31 
eS SW: RNG: OT UMCIRIN So. ci io acta Sew bg cssasccsscnedsce 1010 44, 70 
Nicotine 
dips for cattle scab, formulas and use.............--.--- ae 21 
sulphate, use in control of onion thrips................-------- 1007 10-11 
North Carolina— 
Pir ONES NW AOL SONG oo ccs ss aeakGhswnticseseus0 ee es eee 1022 16-18, 31 
> Oa ain 
mais BW Aas, NC APEC ONS Oo oS bss Seen sca be esse bbe see 1010, PY 7 oe 
Gaston County, farm production of family supplies............. 1015 4 
North Dakota 
Te BR ee bb a ee ee 1022 19, 3 
{ 7 > 
CUMS AWS, AULD, ANG SNCINIA. 22252545502 o0ces ese cet ess ctass ‘ 1010, ‘él m 
Northwest Territories— 
Ae RENE RS WON ANG ors Soc docket ss cceteteus Mhaeds cee 1022 26, 3 
aI RUE | ORS MRI PTA ORDED oot nic in w 2p wide bee's sed ous savas sous 1010 41, 70 
Nova Scotia— 
Sane eee SAW SO 908 D o5 oo ooodesccsesccetoentes lose aces 1022 Beal 
AR SWE; A016, OIG OUICIBIB: «oo cc.ccseinsce aecece ctesvcemec on 1010 41, 50, 70 
Nursery— 
bed for date offshoots, description and use .......--...-------- 1016 10-11] 
Pasa Me TNHSI ARATE ENRNEOTN Chie wd sip cidade kay ecins wine st 6O5 sia 100] 6-8, 9 
Offshoots— 
date, description, cutting and propagating............-.....-.. 1016 4-9 
date palm, production and propagation................-.--.-- 1016 4-22 
Ohio— 
alfalfa growing on corn farms, rotations and practices.......... 1021 7-8 
PERI ARWE AUT UI. cine tG os pbckteescacecreccessee | WOES 19, 31 
on aR 
game laws, 1918, and officials..................-2----eeeeeeees 1010 “aa 
Oil, lubricating, for gas engines, quality and use.............-...-- 1013 4-5 
Oklahoma— 
SRUMMMNIRMEN MM EOPSUINNRS 5 oo ow ho ns oc a wamuis eine cles 1022 19, 31 
amie SAE, DOIG ON OMCIDIS Goin cicicvensinicis code sisis vos oseu era’ 10104 a 
Onions— 
danger from thrips by growing from sets............-..-------- 1007 9 
ia MNr WOUND iG Sakis coecaiciiscinvis e's ovsid so 5(8 Usa 5 Sid 2 1007 16 
thrips, control, bulletin by F. H. Chittenden.................. 1007 1-16 
Ontario— 
erMMMEA RMI OT NEN et os Suan os oscccew seuss tes unre 1022 27,31 
uasaNS MANE AEDS ENT GUMIEED = oc Sic o< cc o-s.6-010 0:3 Sorc nsais oon eee ees 1010 41, 50, 70 
Opossum, protection laws, summary, 1918................---...--- 1022 29 
ieee, ROMO ITU, MMAMAMOMONG.. ........-- 2s. ec sec sess c wees 1001 3-39 
Orchards— 
rus Iniiry DY WOUuy White Ny .....<.-...0..0.2..05--2000% 1011 3-14 
interplanting to currants and gooseberries................----- 1024 11-12 
in INES ANU MMTIMEINNS 50s oboe wiciciew an oisiedoe's sis os incse0's 1011 14-15 
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Oregon- 
Pare SWE TOT LONG, <2 oo ec wa cesses cee ss ssctedtuel 


Pare INWH, 0910, BN0 OLICIAIS. oc ooseccdac ccc ecco nse ceed seees 


Otter, protection laws, summary, 1918............- 


Packing, bees for outdoor wintering, material, amount, ete......... 
Palm date— 

off-shoot production, habits, yield, etc. 

propagation and culture, bulletin by Bruce Drummond 

See also Date palm. 
Palms, date— 


i wis cla Wik edad S4RkeR Gener wedaecerebaeeess 
PDR MANORS een taco 9 Sips Oe do tsa cp aiigitainenc's 33g ss 
Parasites, woolly-white fly, description and effectiveness........... 
Pasteurella organisms, cause of swine plague, hemorrhagic septi- 
ME Se ey we en hae ee ee ee ee eee 
Pasture, sweet clover, use and value... .......................... 
Pamirtiie, Qualia Wt Corn: DOLE. oS ocs o's eens oehccicacc secu ses ee cess 
Peaches— 
growing for home use, planting season, distance, etc.........-- 
PRU TR MMRERCIIOE 090 oo cleo. a Saeco d.dée sede eueacsedeasehes 
Pears— 
growling ior home use, planting season, distance, etc.........-. 
EN EME MNTUBN ORY ADEN. =o oS Nico -oie'c Uso dle a wiace 4,0) 616.60 one wee baw 
P e 7] re $< 
ennsylvania— 
Ren errien SOW NOP 1908... cio. 5 eee lee 
PG MANGE TOUS, GN OUIGRIS oa. e soi as.aclaeeeneelence sede sex 
Persimmons, Japanese, growing for home use, notes..............-- 
Pees, ciurua, troduction from Cuba.....2........5.22.02.....0000 


Petroleum, dips for cattle scab, directions for use.................-- 
PaItiirs— 
E. F., and GEORGE S. DemutH— 
bulletin on ‘‘The preparation of bees for outdoor wintering”’ 
bulletin on ‘*W intering bees in cellars’ 
W. J., bulletin on ‘‘The wheat jointworm and its control’’. 


Phoenix billbug, description, injury to grain, and control......... 


Pines— 
5-leaved, spread of white pine blister rust................-.--- 
5-needle, quarantine and laws for control of white-pine blister 
Rg I ate cae ae ons re ans a atic o's Se eine a oimial ect Se arare sie 6.3 
Planting, fruit tree, season 
Pleuropneumonia, septic, of calves, symptoms 
Pleuropneumonia, septic. See also Hemorrhagic septicemia. 





Se Car POOR BIG! ACO. Sls. css 2a5s. din soceneides cece eecwsc 
padane, Mmportaiion, tari act, 1913..-.-2.2..2.25.-.6-..0..2-%.- 
Plums 

growing for home use, planting season, distance, etc..........-.- 

EER AIMEE MIE 3205 525.0 5.25 .5< sie asic. 2.5 a/c siacis St sie Sle 50's 
Pollen, date, gathering, preservation, and use............-.-...---- 
Pollination, date, essentials and directions.............-.--.----- 
Prince Edward Island— 

Rg NES Ce) a er 

CUD AA WELLS: RAN ORICINIS. . 0552020 cwcncesecose cts casecits 
Propagation— 

currant, by use of cuttings, directions: .................-..-..- 

date palms, details and directions................-..-.----+-- 

RUARUBA Or In GGe: CONPIPUCIION. 225.2202 s002c.0-2~e2ec7 ssc ees 

gooseberry, by layering and by cuttings, details...............- 
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26-28 
25-32 

», 8, 18 


28-29 
32-39 


20, 31 
, 29, 46, 

61, = 

2H, 


19-20 
53 


3, 19 
ee 39 
20-21 
18-22 


“i,v 


42,70 












































FARMERS’ BULLETINS NOS. 1001-1025, 





14 








Farmers’ 

Pruning Bulletin No Page 
EERIE DURES oo oho Mock ka noo cicicecascaaxeeycieeasccee PAM 13-14 
DRMEENURENS Tc vow rpc igch coat ekeccWaca oe oc catwheces ees 1016 7 
INNES 2 es ec e btw Sscaebes our h oS eel eteewte 1016 5 
fruit tree in home garden, directions...............--.-------- 1001 15-20 
RENN ERT IMNINNN 2 Fao cs Dk wales Wie oce'o-s<ie bia Se Si Wee's 1024 14-17 

Psoroptes— 
communis bovis, cause of scab in cattle, description and control.. 1017 4-9 
equi bovis, cause of cattle scab, description and control.......-.. 1017 4-9 

Psoroptic scab, occurrence, in cattle, cause, symptoms, and treat- 

Nees cen Rennes epic me Sicie ask niche Sos sci bis os .5:0:5 2\6:0.08 8 \a'4'6: 10S 1017 3-9 
Push rake, use with hay stacker, description and operation...... 1009 6-7 
Quarantine— 

currants and gooseberries in white-pine regions............-.-. 1024 25 

regulations for control of white-pine blister rust..............-. 1024 37-40 

sweet-potato weevil, regulations needed to control pest....-.. 10204° ° cf 
\ ‘ 

Quebec 
er MINES MOOT CONS son Soanss cies caccwecescdeeretdecdewe 1022 28, 31 
et ERM ES. ONG OHECIRIS. oo 56 ons nd cece ce sees ccm ssctivas 1010 42,50, 70 

Quinces 
growing for home use, planting season, distance, etc..........-.. 1001! 8, 
8 8 , 5 sence, bia | 11,19 
Oe CL LL | ee LOO] 30 

Raccoon, protection laws, summary, 1918..........-.--- 122 29 

take, push, use with hay stacker, advantages................---- 1009 6-7 

f 4, 5,8, 

Raspberries, growing, planting distances, varieties, etc...........-- re 11, 13, 32- 

39 
tecipes, jellies, jams, etc., from currants and gooseberries.........- 1024 34-36 
Rhode Island— 
PP MUIONG AWN EON AOLG voc csccne voces nsscecdseseeccwecunce 1022 20, 31 
f 5, 6, 30, 
PUR AWS, AONS OTN OICINIS. oo csc sche cones s asec ecevdeewess 1010; 46, 49, 61, 
| 70 

{oofing, corrugated, use to protect hay stacks..............-.-.-- 1009 21-22 

EER ATRD) SEE RIROOMIMMEIN 23 oS. 5,5 ob win hbk ww aca taccwenanee peeks 1001 7-8 

SeREROA COOTRD NEUE: TSOROT COMMON 6 ole ccs nis oc corel oe's ocien sar diedeses 1025 1] 

Rotations 
Suien Gia On Corl thtMS. 2. Sok eede si es ob oe ieee ess 102] 5-8 
SRD Eon OMINOL GE DINDUPB. 5 a8 c<5s oso oc osc Seman eee e ceo ene L003 21, 22 
sweet clover as catch crop, hay, pasture, or seed.........-- L005 11-25 
sweet-potato growing, for weevil control...............-.------ 1020 18-19 

RUNDLES, J. C. 
and J. A. Drake, bulletin on ‘‘Sweet clover on corn-belt farms’. 1005 1-28 
J. A. Drake and Ratpa D. JenninGs, bulletin on ‘‘ Alfalfa on 

UUCRNUE ot Rah ck cine Shouse BSA eae 1021] 1-32 
Salt, use in eradication of Canada thistle...................2-.------ 1002 9 
San Jose scale control on currants and gooseberries..........-.---- 1024 19, 25 
Sarcoptes scabiei, cause of ‘“‘barn itch” in cattle, description and 

EE a Se ans erases ge pend ac< wee tae ban pes = 1017 10-13 
Sarcoptic scab, occurrence in cattle, cause, symptoms, and control. 1017 9-13 
Saskatchewan— 

PUTRI AWA RADIO ocr once cc cssceccsewssseeccscecsins glWae 28, 31 

game laws, 1918, and officials 1010 43, 70 
SatrertuwailtT, A. F., bulletin on ‘‘ How to control billbugs destruc- 

SRV AG COPED BING MONRO CLONE 5.020555 se ce eee cece sacs 1003 1-23 

Saw— 

circular, operation in sawing firewood. .............---..-.--- 1023 6-12 

table, firewood, kinds and description...............--.------- 1023 7-8 
Sawing— 

el, MIATA, DRWE, CPOWS. COC ono coc sc oc sce sede cewe sss 1023 6-16 

outfit, cost of operating for sawing firewood................-.- 1023 14-16 
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INDEX. 


Saws— 
circular, for firewood, size, speed, etc 
cost and operating expense, comparison 
Scab— 
cattle— 


CORI COMIBO GON ote hai: s 3 seo sly side ose et Seek Re 
common, of cattle, cause, spread and control 
sarcoptic, cause, description, spread and control 
Scabies. See Scab. 
Seabs, cattle, varieties, characteristics, prevalence and control 
Seale, purple, increase by woolly white fly infestation 
Seed— 
beds, sweet-potato, source of weevil infestation 
date, planting, results 
sweet clover— 


production, yield, and harvesting 


scarifying to aid germination 
Seeds, Canada thistle, description and means of dissemination 
Septicemia, hemorrhagic— 
bulletin by Henry J. Washburn 


Seshan, growing in date gardens for green manure.... 
Sheep— 


Sirup, requirements for farm family, cane acreage 
Skunk, protection laws, summary, 1918 
Small fruits— 


growing for home use, varieties, etc 


See also Blackberries; Currants; Gooseberries; 
Strawberries. 
Smother crops, Canada thistle eradication 
Soap, use in sprays for onion thrips, value 
Soda arsenate, use in eradication of Canada thistle 
Soil— 
inoculation for sweet clover 
_ _ requirements and preparation for currants and gooseberries. . . 
Soils, date garden 
South Carolina— 
fur animals, laws for 1918 


South Dakota 
Se arte IWIN GOr 4916S Coes bb sa eS ce eed eed 


South, sweet potato weevil, occurrence and spread 
Soy beans, harvesting with hogs and sheep, methods and profits. . . 
Sphenophorus spp. See Billbugs. 
Spray— 
emulsion for woolly white fly 
pump, description, for treatment of cattle scab... . 


Raspberries; 
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6-7 
12-16 


1023 


1017 1-29 
1017 7-9, 12-13 
1017 3-9 
1017 9-13 


1017 
1011 


3-29 


8-9 


1020 5,19 
1016 4 


f 9-10, 15, 
1005; 16, 17, 21, 
| * 23, 95 

=| 16, 1925. 
054 1° 24 
4-5, 16 
6-8 


10( 


1005 
1002 


1018 
1018 
1018 
1018 2 
1016 14 


1018 5 
1021 29-30 
1005 26-27 
1005-9, 18, 21 
1015 4,11, 15 


1022 29 


( 4, 5, 8, 11, 
10014 12, 13, 30, 


32-39 


L002 
1007 
L002 


L005 
1024 
1016 


1022 21 
19, 
70 


10102 * 
{ 


1022 21 

f 31, 46, 
1010; "61, 70 
1020 3-4, 8-10 
1008 11-12 


1011 
1017 
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Farmers’ 
Bulletin No. Page 











Spraying— 
cattle, for scab, directions and outfit.......................... 1017. 15, 18-22 
Guaus tapes. for woolly white Gy... .2).dscvessicee cs cewssce sacs 1011 12 


1020 2 
1007 10-11 





















Stables 8,  iiutestion for seasaaina ugic se eptice UA ales ne tne ens 1018 8 
Stackers, hay— 
OALENET TR 2s CES eg. CoG: OT: con ie ee nr oe a an 1009 1-23 
types and operation...........-. : MS eats erstaes ciate esate 1021 12-24 
See also Hay stackers. 
POKIn. Se ENOLNGUS ANG CORB 5 a55ss5b ko bs oe pesieeea sees cesce 1009 10-15 
Stalk-borer 
larger corn 
bulieten by George C. ANAC... .. cocoa cece ees sp ceceaee. 1025 ]~12 
RC AR TRUM Sek eens Sie a ate baie ee wa we's nae oe 1025 6-7 
Stock— 
feeding, profitable winter employment for farmers............. 1008 15 
work, feed requirements, and acreage per head.........--.- <2 SUED 14,15 
Stockyards fever, See Septicemia, hemorrhagic. 
Storage, sweet potatoes, hints for control of weevil....... weceeces 2020 21-22, 24 
org 28-10 






Strainers, milk, kinds and efficiency..................--.. 
Gamble.... 1019 1-16 





.Straining milk, bulletin by Ernest Kelly and James A. 


Straw berries 



















rman BOF MOTD TIN SOR ook Sade ds écoccdbcicdcdasdesws 1001) * a e 
(Ce TC | a ce a ee ea a 1001 30 
Stubble, corn, destruction for control of larger stalk borer.......... 1025 11 
Sugar, requirements for farm family, cane acreage..............--. 1015 4, 11, 15 
Summer fallowing, use in eradication of Canada thistle............. 1002 1] 
Sweet clover 
growing on corn-belt farms, bulletin by J. A. Drake and J. C. 
Ren NR 8 oe re oo eta Ne ee eek ree eee 1005 1-28 
See also Clover, sweet. 
Sweet potatoes— 
ae: ¥ ‘ : P f 20-21 
disinfection and spraying for weevil control..................-- 10202 93 24 
losses by weevil infestations, and nature of injury............- 1020 4, 11-14 
production, value and importance.............-...-.-----eeee 1020 3-4 
ne oe. a a a re 1020 5-6 
weevil-infested, disinfection and destruction. ................-- 1020 17-24 
Sweet-potato weevil, and its control, bulletin by F. H. Chittenden. 1020 1-24 
Swine plague. See Septicemia hemorrhagic 
Symbiotic scab, occurrence in cattle, cause, nature and treatment... 1017 13-14 













Tail mange, occurrence in cattle, cause and treatment...........-.. 1017 13-14 















Tanks, cooking cattle dips, construction and management.......... 1017 19-20 
Tennessee— 
SP ANISININEN VRRIVE BON AONB Sy ooo oc spc boc hae cents cvs suns z= Og? 21,3 
WRIA WE TAO IG BOG OMICIRIS << 655 ose cece ccc ene seca seece 1010 31,61, 70 
Texas 
Fes MNU EE EONS SOT RON coe oh oS SS cee odac ses eel ese 1022 22 
AIG ERWE, DONS. OI OUICIBIB: «6 5cccc Wis cess ccnd cesccecece ces 1010 6,32,61,70 
McLennan County, farm production of family supplies......... 1015 4 
sweet potato crop, value, and losses by weevil infestation...... 1020 3, 4,9 
Thistle 
bull, differences from Canada thistle... Gtchwerrecsasayecee > QMS 5-6 
Canada, and eradication methods, bulletin by ‘Albert A. Hanson. 1002 1-15 
See also Canada thistle. 
Thistles, kinds mistaken for Canada thistle.......................-- 1002 6 
Thrips, onion— 
control, bulletin by F. H. Chittenden......................00 1007 1-16 
Rosca On ANG GIMMIDITION. .< oo... os isc cece sscenesssece 1007 1-4 









history, habits, food plants, and control......................- 1007 4-15 
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Thrips tabaci. See Thrips, onion. Bulletin No. Page. 
1001 13-14 
TAMAGUNY WHIOTY G0OM DHMIDUDE... 2.0. 6 oS cae bec cele cee secueccde set's 1003 18,19 
Poms: HTIAUT Or EL O URS 2 o's asc tc 53c.ci laste ak bepaia e ieetd a ein wens oie. 1003 20 
Torey, H. R., bulletin on ‘‘Machinery for cutting firewood” 1-16 
Tractor— 


farm— 
24-26 
equipment 27 
INOS oo eee fe, s,s crannies te alae y Sere 15-20 
use for custom work, discussion 25-26 
farming— 


1004 5-7 
economy, quality of work, etc 1004 20-23, 24 
gas, in eastern farming, bulletin by Arnold P. Yerkes and L. M. 
Church 
Tractors— 
farm— 
cost and length of service 
day’s work 


Transplanting, date offshoots from nursery to garden 
APOOWMNT, Wt aU; IAW TOL LOLS. W725. 0 daha ee na anise ws oe sig oe soe 
E 56-58 
Trichogramma pretiosa, enemy of larger corn stalk borer 25 10 
Triphleps insidiosus, enemy of onion thrips 1007 7 
Tuberculosis, danger from milk sediment... 1019 3-4 
Tule 
billbug, description, occurrence, and control................--- 1003 15-16, 21 
lands. billbug infested, danger to grain fields. 1003 15-16 


Utah— 
fur animals, laws for 1918 
1010 33,61, 70 
Vaccination, sheep, value in hemorrhagic-septicemia control 1018 7-8 
Vat, portable for cattle dipping 1017 22 
Vats, cattle dipping, construction and operation 1017 26-29 
Vegetables— 
consumption by adult in cotton belt 1015 4 
growing— 
near onions, varieties resistant to thrips.........-..-------- 1007 9 
on cotton farm, varieties and yields...............-...-..- L015 5-10 
planting, tables for cotton States, spacing and dates...........- 1015 8-9 
yields per 100-foot row, table 1015 7 


an 
Ventilation; bee cellars and Tivos: i. os... os ooo ib fesse siciawadica'eie 1014} ee 


Vermont— 
fur animals, laws for 1918 102 22,31 
2f 33, 46, 
61, 70 
Vineyards, interplanting to currants and gooseberries y 11-12 
Virginia— 
fur animals, laws for 1918 1022 2-23 


6, 7, 33, 
10104 49, 61, 70 


WasusBurn, Henry J., bulletin on ‘Hemorrhagic septicemia, stock- 

yards fever, swine plague, fowl cholera, etc” 1-8 
Washington— 

fur animals, laws for 1918 1022 23, 31 
Bata AWE FU OINOUN IE 2 ce Sonica cs soon ecsiesoecesanwe 1010{ * a 


Weed seeds, destruction in manure, methods 15 
1655—20——-3 
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Farmers’ 

Weeds— Bulletin No. Page. 
Smnads thistic, control mothods.................cc0sescciesece 1002 8-14 
eradication, Canada thistle control 1002 8-14 
eee Ge rR MOMEOB: BENE Se sos Foca 5 oso oes occ ace cio csce ces 1007 7 
mistaking for Canada thistle, identification. .................. 1002 5-6 

Weevil, sweet potato— 
and its control, bulletin by F. H. Chittenden 1020 1-24 
description, habits, distribution, etc. . . 1020 5-20 
OOM MMII INE MIMIORG 51 Foss 8o 54.555 o's 065 seeders sed ecesets sas 1020 11-13 
NINE HOW oo oF ind sae Se assess savesccsasealns 1020 5 

West Virginia— 
fur animals, laws for 1918 1022 23-24, 31 

36,47, 
1010{ ries 

Wheat— 
cultural methods for control of jointworm 1006 12-13 
growing in date gardens for green manure 1016 
injury— 

Cp ON es Se ts AO See Se 1003 
1006 


1006 
SRMMIMEIIR cl na co ice cet en xe sce cet ee cos Rees en See 1006 
White fly— 
woolly, in Florida citrus groves, bulletin by W. W. Yothers ... 1011 
See also Fly, woolly white. 
White-pine blister rust; spread by currants and gooseberries 1024 
Wildcat, protection laws, summary, 1918 1022 
Wilt, currant cane, description and treatment : 1024 
Wintering bees— 
in cellars, bulletin by E. F. Phillips and George S. Demuth... 1014 
out-doors, preparation, bulletin by E. F. Phillips and George S. 
Demuth 1012 
Wisconsin— 
fur animals, laws for 1918 1022 


PECROARWS. SONG, ONG OMICS... 5. .cec isc sscccecacsetsstecs 1010 


Wood, preparation for sawing for firewood. .............-..--.---- 1023 
Woolly white fly. See also Fly, woolly white. 
Wyoming— 

fur animals, laws for 1918 1022 


ty RAMON, D50eh NN IARID coos c cdnc cece cecctncoceenencae 10104 61. 70 


YERKES, ARNOLD P., 
and L. M. Cuurcn, bulletin on ‘‘The gas tractor in eastern farm- 
ing” .. 1004 1-32 
bulletin on ‘‘ Practical hints on running a gas engine”’ 1013 1-16 
Yoruers, W. W., bulletin on “‘The woolly white fly in Florida citrus 
groves” 1011 
Yukon— 
fur animals, laws for 1918 1022 
eine ees, 4016; ONG OMICINIG....6 5. on cae se ccdsn. whe Ui ec tes 1010 


Zavipio belfragei, parasite of the curlew bug 1003 
Zinc arsenate, use in spraying sweet potatoes for weevils........... 1020 


O 





